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1
WEBBING TAKE-UP DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 USC 119 from
Japanese Patent Application No. 2014-075652 filed Apr. 1,
2014, the disclosure of which 1s incorporated by reference
herein.

BACKGROUND

Field of the Invention

The present invention relates to a webbing take-up device
in which a take-up member 1s rotated 1n a take-up direction
due to a moving member moving to one side.

Related Art

In a webbing take-up device recited 1n Japanese Patent
Application Laid-Open (JP-A) No. 2003-252172, a piston 1s
accommodated 1n a cylinder, a packing (seal) 1s fitted 1n a
gas venting hole in the piston, and a retainer 1s disposed 1n
a resiliently compressed state between an upper side opening
of the gas venting hole and the cylinder. When gas 1is
supplied to a lower side of the piston, the piston moves to the
upper side, and a take-up shaft 1s rotated in a take-up
direction. Thereafter, when rotating of the take-up shaft in a
pull-out direction 1s allowed by a force limiter mechanism,
the piston 1s moved to the lower side due to rotating of the
take-up shait in the pull-out direction in a state in which the
retainer 1s 1in contact with the cylinder. As a result, the
retainer 1s turned and the fitting of the packing in the gas
venting hole of the piston 1s released.

When this webbing take-up device 1s being assembled, in
addition to the packing being fitted into the gas venting hole
of the piston, it 1s necessary that the retainer 1s disposed
between the upper side openming of the gas venting hole and
the cylinder.

SUMMARY

In consideration of the situation described above, a web-
bing take-up device that improves assembly characteristics
1s provided.

A webbing take-up device according to a first aspect
includes: a webbing that can be applied to an occupant of a
vehicle; a take-up member onto which the webbing 1s taken
up, by the take-up member being rotated in a take-up
direction, the take-up member being rotated 1n a pull-out
direction by the webbing being pulled out; a moving mem-
ber in which a communicating hole 1s provided, the com-
municating hole communicating between one side and
another side of the moving member, and the take-up member
being rotated in the take-up direction by the moving member
moving toward the one side; a restricting member that 1s
provided at the communicating hole and restricts commu-
nication through the communicating hole; an accommodat-
ing member 1n which the moving member 1s accommodated,
the moving member being moved to the one side by gas
being supplied to the accommodating member at another
side of the moving member; and a force limiter mechanism
that allows rotating of the take-up member 1n the pull-out
direction when a load from the occupant that 1s at least a
predetermined load or more acts on the take-up member via
the webbing, wherein, when the force limiter mechamism
allows rotating of the take-up member in the pull-out
direction, the moving member moves to the another side due
to rotating of the take-up member 1n the pull-out direction in
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a state 1n which the restricting member 1s 1n contact with the
accommodating member, and the restricting member allows
communication through the communicating hole.

In a webbing take-up device according to a second aspect,
in the webbing take-up device according to the first aspect,
by the moving member being moved to the another side 1n
the state in which the restricting member 1s 1n contact with
the accommodating member, the restricting member 1s
caused to be turned and allows communication through the
communicating hole.

In a webbing take-up device according to a third aspect,
in the webbing take-up device according to the first or
second aspect, the restricting member 1s compressed
between the accommodating member and the moving mem-
ber by pressure of the gas at the another side of the moving
member, whereby allowance of communication through the
communicating hole 1s enabled.

Further, it 1s possible 1 the above aspects that the
communicating hole 1s opened at: a supply-side of the
moving member, at which the gas 1s supplied, and a facing
side of the moving member, at which the moving member
faces an 1nner face of the accommodating member in a state
in which the moving member 1s accommodated in the
accommodating member; and the restricting member can be
in contact with the inner face of the accommodating member
at the facing-side.

Further, it 1s possible 1n the above aspects that an accom-
modating portion 1s formed at the moving member at the
facing side, the accommodating portion communicating
through the communicating hole and enabling to accommo-
date the restricting member.

Further, 1t 1s possible in the above aspects that, by the
moving member being moved to the another side 1n the state
in which the restricting member 1s 1n contact with the mnner
face of the accommodating member, the restricting member
1s caused to be turned and relatively moved to the accom-
modating portion side, whereby allows communication
through the communicating hole.

In the webbing take-up device according to the first
aspect, the communicating hole 1s provided in the moving
member. The communicating hole communicates between
the one side and the another side of the moving member. The
restricting member 1s provided 1n the communicating hole,
and restricts communication through the communicating
hole.

The moving member 1s accommodated 1n the accommo-
dating member. The gas 1s supplied to the another side of the
moving member and the moving member moves to the one
side. As a result, the take-up member 1s rotated 1n the take-up
direction and the webbing 1s taken up onto the take-up
member.

When the load from the occupant that i1s at least the
predetermined load or more acts on the take-up member via
the webbing, the force limiter mechanism allows rotating of
the take-up member 1n the pull-out direction, and pulling out
of the webbing from the take-up member 1s allowed.

When the force limiter mechanism allows the rotating of
the take-up member 1n the pull-out direction, the moving
member 1s moved to the another side by the rotating of the
take-up member 1n the pull-out direction in the state in
which the restricting member 1s 1n contact with the accom-
modating member, and the restricting member allows com-
munication through the communicating hole.

Therefore, At a time 1n which the webbing take-up device
1s being assembled, 1t 1s suflicient to provide the restricting
member 1n the communicating hole. Thus, assembly char-
acteristics may be improved.
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In the webbing take-up device according to the second
aspect, the moving member 1s moved to the another side 1n
the state in which the restricting member 1s 1n contact with
the accommodating member. As a result, the restricting
member 1s turned and allows commumnication through the
communicating hole. Therefore, the restricting member can
allow communication through the commumicating hole
cllectively.

In the webbing take-up device according to the third
aspect, the restricting member 1s compressed between the
moving member and the accommodating member by the
pressure ol the gas at the another side of the moving
member. Thus, communication through the communicating,
hole 1s made allowable. Therefore, the restricting member
can allow communication through the communicating hole
even 11 the moving member does not move to the another
side.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment of the invention will be described
in detail with reference to the following figures, wherein:

FIG. 1 1s a front view showing a webbing take-up device
in accordance with an exemplary embodiment of the present
invention.

FIG. 2 1s a side view, viewed {from one side direction,
showing the webbing take-up device 1n accordance with the
exemplary embodiment of the present invention.

FIG. 3 1s a sectional diagram (a section cut along line 3-3
of FIG. 1), viewed from the one side direction, showing the
webbing take-up device 1n accordance with the exemplary
embodiment of the present invention.

FIG. 4 15 a sectional diagram (a section cut along line 3-3
of FIG. 1) showing the webbing take-up device in accor-
dance with the exemplary embodiment of the present inven-
tion during operation of a pretensioner mechanism.

FIG. 35 1s a sectional diagram (a section cut along line 5-5
of FIG. 2), viewed from a lower direction, showing the
webbing take-up device 1n accordance with the exemplary
embodiment of the present invention.

FIG. 6 1s an exploded perspective view showing principal
portions of the pretensioner mechanism of the webbing
take-up device 1n accordance with the exemplary embodi-
ment of the present invention.

FIG. 7 1s a cutaway perspective view showing the prin-
cipal portions of the pretensioner mechamism of the webbing
take-up device 1n accordance with the exemplary embodi-
ment of the present invention.

FIG. 8 1s an enlarged sectional diagram showing the
pretensioner mechanism of the webbing take-up device in
accordance with the exemplary embodiment of the present
invention during operation.

FIG. 9 1s an enlarged sectional diagram showing a first
stage during operation of a force limiter mechanism of the
webbing take-up device 1n accordance with the exemplary
embodiment of the present invention.

FIG. 10 1s an enlarged sectional diagram showing a
second stage during the operation of the force limiter
mechanism of the webbing take-up device 1n accordance
with the exemplary embodiment of the present invention.

FIG. 11 1s an enlarged sectional diagram showing a third
stage during operation of the pretensioner mechanism of the
webbing take-up device 1n accordance with the exemplary
embodiment of the present invention.

FIG. 12 1s an enlarged sectional diagram showing an
alternative mode during the operation of the pretensioner
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4

mechanism of the webbing take-up device in accordance
with the exemplary embodiment of the present invention.

FIG. 13 1s a sectional diagram (a section cut along line 3-3
of FIG. 1), viewed from the one side direction, showing a
webbing take-up device 1 accordance with a first modified
example of the exemplary embodiment of the present inven-
tion.

FIG. 14 1s a sectional diagram (a section cut along line 3-3
of FIG. 1), viewed from the one side direction, showing a
webbing take-up device 1n accordance with a second modi-
fied example of the exemplary embodiment of the present
invention.

DETAILED DESCRIPTION

FIG. 1 shows a front view of a webbing take-up device 10
according to an exemplary embodiment of the present
invention, and FIG. 2 shows a side view of the webbing
take-up device 10 viewed from one side direction. FIG. 5
shows a sectional diagram (a section cut along line 5-5 of
FIG. 2) of the webbing take-up device 10 viewed from a
lower direction. In the drawings, the vehicle width direction
outer side 1s indicated with the arrow OU'T, the vehicle front
and rear direction one side 1s indicated with the arrow FR,

and the vehicle upper direction 1s indicated with the arrow
UP.

As shown in FIG. 1, FIG. 2 and FIG. 5, a frame 12, which
serves as a support member, and which 1s fabricated of metal
with a “U” shape 1n cross section in plate shape, 1s provided
at the webbing take-up device 10 of the present exemplary
embodiment. The frame 12 1s provided with a back plate
12A at a back face (rear face) side, a leg plate 12B to one
side, and a leg plate 12C to another side. The webbing
take-up device 10 1s fixed to, at the back plate 12A of the
frame 12, the inside a pillar with a rectangular tube shape
(not shown 1n the drawings) that 1s a framework member of
the vehicle. Thus, the webbing take-up device 10 1s disposed
in the vehicle. A front face side, one sideward side and the
upper side of the webbing take-up device 10 are oriented to,
respectively, the vehicle width direction outer side, one side
in the vehicle front and rear direction (the vehicle front side
or the vehicle rear side) and the vehicle upper side.

A take-up shait 14 i1s rotatably supported between the leg
plate 12B and the leg plate 12C of the frame 12.

A spool 16, which 1s fabricated of metal 1n a substantially
circular tube shape, 1s provided at the take-up shaft 14 to
serve as a take-up member. A long belt-shaped webbing 18
(a belt) 1s taken up, from a base end side thereot, onto the
spool 16. The webbing 18 1s extended upward from the
frame 12 and can be applied to an occupant sitting on a seat
(not shown 1n the drawings) of the vehicle. When the spool
16 1s rotated 1n a take-up direction (the direction of arrow A
in FIG. 2), the webbing 18 1s taken up onto the spool 16.
When the webbing 18 is pulled out from the spool 16, the
spool 16 1s rotated 1n a pull-out direction (the direction of
arrow B 1 FIG. 2).

A force limiter mechanism 20 1s provided at the take-up
shaft 14. The force limiter mechanism 20 1s provided with a
torsion shait 22, which 1s fabricated of metal in a rod shape,
that serves as an energy-absorbing member. The torsion
shaft 22 1s coaxially inserted into the spool 16.

A lock gear 24, which 1s fabricated of metal in a substan-
tially circular disc shape, 1s provided at the take-up shait 14.
The lock gear 24 1s provided at the side of the spool 16 at
which the leg plate 12C 1s disposed, and serves as a
regulation portion (a locking portion). The lock gear 24
rotatably penetrates through the leg plate 12C. The lock gear
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24 1s disposed coaxially with the spool 16, and 1s relatively
rotatable with respect to the spool 16. Another end 22B of
the torsion shatt 22, at the side thereof at which the leg plate
12C 1s disposed, 1s non-relative-rotatably joined to the lock
gear 24. The lock gear 24 1s rotatably integrally with the
torsion shaft 22. Ratchet teeth 24A (outward teeth) are
plurally formed over the whole of the outer periphery of the
lock gear 24.

A pinion 26 (see FIG. 3) fabricated of metal that serves as
a rotating member 1s provided at the take-up shaft 14, at the
side of the spool 16 at which the leg plate 12B 1s disposed.
An end portion of the pinion 26, at the side thereof at which
the spool 16 1s disposed, rotatably penetrates through the leg
plate 12B. The pinion 26 1s disposed coaxially with the spool
16, the pinion 26 1s relatively non-relatively-rotatably joined
to the spool 16, and the pinion 26 1s non-relatively-rotatably
joined to one end 22A of the torsion shaft 22, at the side
thereol at which the leg plate 12B 1s disposed. Thus, the
spool 16, the torsion shaft 22, the lock gear 24 and the pinion
26 are rotatably integrally.

Pinion teeth 26 A 1n rectangular plate shapes that serve as
engaging portions are plurally formed over the whole of the
outer periphery of an axial direction middle portion of the
pinion 26. The piion teeth 26 A protrude to the diameter
direction outer side of the pinion 26. Distal end portions of
the pinion teeth 26 A are formed 1n pointed shapes that are
triangular shapes 1n cross section. Spaces between the pinion
teeth 26 A are opened to the diameter direction outer side of
the pinion 26, but are closed off at both axial direction ends
of the pinion 26. A support shaft 28 1n a substantially circular
rod shape 1s formed coaxially at an end portion of the pimion
26, at the opposite side thereof from the side at which the
spool 16 1s disposed.

A spiral spring (not shown 1n the drawings) 1s disposed at
the outer side of the leg plate 12C of the frame 12 to serve
as an urging member. The spiral spring 1s joined to the lock
gear 24, and applies an urging force to the spool 16 1n the
take-up direction.

A locking mechanism 30 (see FIG. 5) that serves as a
regulation unit (a locking unit) 1s connectable to the lock
gear 24. A lock plate (not shown 1n the drawings) fabricated
of metal that serves as a regulation member (a locking
member) 1s provided at the locking mechanism 30. The lock
plate 1s rotatably supported at the leg plate 12B of the frame
12. Locking teeth are formed at the lock plate. At a time of
an emergency of the vehicle (when the vehicle rapidly
decelerates or when the webbing 18 1s suddenly pulled out
from the spool 16), the locking mechanism 30 1s operated,
the lock plate 1s rotated, and the locking teeth mesh (engage)
with the ratchet teeth 24 A of the lock gear 24. As a result,
rotating ol the lock gear 24 in the pull-out direction 1s
regulated (locked), and rotating of the spool 16 in the
pull-out direction 1s restricted (although rotating of the spool
16 1n the take-up direction 1s allowed).

A pretensioner mechanism 32 (see FIG. 3) 1s provided at
the outer side of the leg plate 12B of the frame 12. The
pinion 26 of the take-up shatt 14 structures the pretensioner
mechanism 32.

A body 34, which 1s fabricated of metal 1n the shape of a
frame with a bottom, 1s fixed to the outer side of the leg plate
12B of the frame 12. The interior of the body 34 is opened
to the side thereof at which the leg plate 12B 1s disposed, and
the pinion 26 of the take-up shait 14 1s disposed thereinside.
The support shait 28 of the pinion 26 penetrates through the
bottom wall of the body 34 at the opposite side thereof from
the side at which the leg plate 12B 1s disposed. The bottom
wall of the body 34 supports the support shaft 28 to be freely
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rotatable. A flat surface-shaped regulation surface 34A 1s
formed at an inner face of the body 34, at the side thereof at
which the back plate 12A 1s disposed. The regulation surface
34 A 1s disposed 1n a vicinity of the pinion 26 and 1s disposed
to be parallel with the axial direction of the pinion 26 and the
up and down direction.

A cylinder 36 (a pipe; see FIG. 6), which 1s fabricated of
metal 1n a substantially circular tube shape, that serves as an
accommodating member 1s fixed to an upper portion of the
body 34. The cylinder 36 extends to the upper side from the
body 34. A lower end (distal end) of the cylinder 36 1s
disposed at the upper side of a region of the pinion 26, that
1s at the side at which the back plate 12 A 1s disposed, 1nside
the body 34. The interior of the cylinder 36 1s 1n commu-
nication with the interior of the body 34.

A gas generator 38 (see FIG. 6) with a substantially
circular rod shape 1s mserted into and fixed in an upper end
portion (a base end portion) of the cylinder 36 to serve as a
supply unit. The gas generator 38 closes ofl the upper end of
the cylinder 36. The gas generator 38 1s electronically
connected to a control device 40 of the vehicle. At a time of
the emergency of the vehicle (when a collision of the vehicle
1s sensed), the pretensioner mechanism 32 1s operated under
the control of the control device 40, the gas generator 38
momentarily produces high-pressure gas, and the gas gen-
erator 38 supplies the gas to the upper end the lower side of
the 1nterior of the cylinder 36.

A piston 42 (see FI1G. 6) 1n a circular rod shape that serves
as a moving member 1s provided inside the cylinder 36. An
upper end of the piston 42 1s disposed in a vicinity of the
lower side of the gas generator 38. A lower end portion of
the piston 42 projects to the lower side from the cylinder 36,
and the lower end of the piston 42 1s disposed 1n the vicinity
of the upper side of the region of the pinion 26, that 1s at the
side at which the back plate 12A 1s disposed. The lower end
portion of the piston 42 opposes (faces) the pinion teeth 26 A
of the pimion 26 1n the up and down direction. A diameter of
the piston 42 1s slightly smaller than an internal diameter of
the cylinder 36. Thus, a gap 1s provided between (an outer
periphery face of) the piston 42 and (an inner periphery face
ol) the cylinder 36. A material of the piston 42 1s a soft resin
such as nylon (PA), polyvinyl chlonide (PVC), an elastomer
or the like. The pinion teeth 26 A of the pinion 26 can easily
bite 1nto (to be particular, pierce) the piston 42. Moreover,
the piston 42 1s deformable to curve 1n a direction perpen-
dicular to the axis thereof.

As 1s 1llustrated 1n detail 1n FI1G. 6 and FIG. 7, a fixing slot
(groove) 44 with a rectangular shape in cross section 1s
coaxially formed along the whole circumierence of an upper
portion of the piston 42. The fixing slot 44 opens to the outer
side 1n the diameter direction of the piston 42. An O-ring 46
in a toroidal (annulus ring) shape that serves as a sealing
portion 1s coaxially inserted into and fixed in the fixing slot
44. The O-ring 46 1s fabricated of rubber and features
resilience and sealing ability. The O-ring 46 1s movable
integrally with the piston 42. The O-ring 46, 1n a resiliently
compressed state, 1s contacted and pressed against an 1nner
face of the fixing slot 44 and the inner periphery face of the
cylinder 36. Thus, the O-ring 46 seals between the piston 42
(the inner face of the fixing slot 44) and (the inner periphery
face of) the cylinder 36.

A circular communicating hole 48 1s formed 1n an upper
portion of the piston 42. The communicating hole 48 has a
substantial “L” shape 1n a side view cross section. An upper
side portion of the communicating hole 48 1s disposed
coaxially with the piston 42 and opens at the upper side (gas
supply-side) of the piston 42. A lower side portion of the
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communicating hole 48 extends in the diameter direction of
the piston 42 and opens at the diameter direction outer side
(cylinder 36 facing-side) of the piston 42. The lower side
portion of the communicating hole 48 1s disposed at the
lower side with respect to the O-ring 46. Thus, the commu-
nicating hole 48 communicates between the upper side and
the lower side of the piston 42 (namely, of the O-ring 46).

An accommodating cavity (accommodating hole) S0 with
a rectangular shape in cross section that serves as an
accommodating portion i1s formed 1n an upper portion of the
piston 42, at the lower side of the communicating hole 48.
The accommodating cavity 50 1s open to the diameter
direction outer side of the piston 42. At the upper side of the
accommodating cavity 50, the accommodating cavity 50 is
in communication with the lower side portion of the com-
municating hole 48. The accommodating cavity 50 extends
in parallel with the axial direction of the piston 42.

A sealing member 52 that serves as a restricting member
1s mnserted nto the lower side portion of the communicating
hole 48 of the piston 42. The sealing member 52 1s fabricated
of rubber and features resilience and sealing ability. The
sealing member 52 1s formed 1n a long shape which 1s along
the direction 1n which the lower side portion of the com-
municating hole 48 extends. A base (proximal) end portion
52 A (a portion at the 1nner side 1n the diameter direction of
the piston 42) and a distal end portion 52B (a portion at the
outer side 1n the diameter direction of the piston 42) of the
sealing member 52 are respectively formed in substantially
spherical shapes. A recess portion 54 with a substantially
triangular shape 1n cross-section 1s formed along the whole
circumierence of the sealing member 52 between the base
end portion 32A and the distal end portion 52B. The recess
portion 54 opens to the outer side of the outer periphery of
the sealing member 52. The base end portion 52A of the
sealing member 52 i1s fitted (press-inserted) into the lower
side portion of the communicating hole 48 in a resiliently
compressed state. Thus, the base end portion 52A of the
sealing member 352 seals the lower side portion of the
communicating hole 48 and restricts (prevents) communi-
cation through the communicating hole 48 between the
upper side and lower side of the piston 42 (the upper side and
lower side of the O-ring 46). The distal end portion 52B of
the sealing member 52 1s disposed at the upper side of the
accommodating cavity 30 of the piston 42. The distal end
portion 52B of the sealing member 52 1s disposed so as to
be able to contact (or to contact) with the mner periphery
face of the cylinder 36.

Namely, the sealing member 52 has a shape (length 1n a
longitudinal direction) such that, at the lower side portion of
the communicating hole 48 in the vicinity of the inner
periphery face of the cylinder 36, the base end portion 32A
of the sealing member 52 seals the communicating hole 48
(restricts (prevents) communication through the communi-
cating hole 48), at the same time, the distal end portion 52B
of the sealing member 52 contacts with the inner periphery
face of the cylinder 36.

As shown 1n FIG. 1 to FIG. 3 and FIG. §, a case 56, which
1s fabricated of metal 1n a box shape, that serves as a
receiving member 1s fixed to the outer side of the leg plate
12B of the frame 12, at the lower side of the body 34. The
interior of the case 56 1s open to the upper side thereof, and
the interior of the body 34 1s open to the lower side thereof.
Thus, the interior of the case 56 1s 1n communication with
the interior of the body 34.

Next, operation of the present exemplary embodiment 1s

described.

10

15

20

25

30

35

40

45

50

55

60

65

8

In the webbing winding device 10 with the structure
described above, when the webbing 18 1s pulled out from the
spool 16 and the webbing 18 1s applied to the occupant
sitting on the seat of the vehicle, slack of the webbing 18 1s
climinated by the spiral spring applying the urging force to
the spool 16 1n the take-up direction.

At the time of an emergency of the vehicle, the locking
mechanism 30 1s operated, the lock plate 1s rotated, and the
locking teeth of the lock plate are meshed with the ratchet
teeth 24 A of the lock gear 24. As a result, rotation of the lock
gear 24 1n the pull-out direction 1s restricted, and rotation of
the spool 16 1n the pull-out direction 1s restricted. Therefore,
pulling out of the webbing 18 from the spool 16 1s restricted,
and the occupant 1s restrained by the webbing 18.

As shown 1n FIG. 4, at the time of an emergency of the
vehicle, the pretensioner mechanism 32 1s operated under
the control of the control device 40. Thus, the gas generator
38 momentarily produces high-pressure gas and supplies the
gas to the lower side of the upper end of the interior of the
cylinder 36. As a result, the piston 42 1s subjected to
(received) pressure of the gas (a moving force) from the
upper side (another side) thereot, and the piston 42 1s moved
to the lower side (one side) thereof while sealing between
the piston 42 and the cylinder 36 1s maintained by the O-ring
46. Hence, the pinion teeth 26 A of the pinion 26 bite into (to
be particular, pierce) the piston 42, while movement of the
piston 42 to the opposite side thereot from the side at which
the pmion 26 1s disposed 1s restricted by the regulation
surface 34 A at the inner face of the body 34. Thus, the pinion
26 15 rotated 1n the take-up direction by the movement of the
piston 42 to the lower side, and the spool 16 1s rotated 1n the
take-up direction. In consequence, the webbing 18 1s taken
up onto the spool 16 and a restraiming force on the occupant
by the webbing 18 1s increased. The piston 42 that passes by
the pinion 26 and moves to the lower side thereof 1s
accommodated 1n the case 56.

Subsequently, when a load that 1s at least a force limiter
load (a torsional deformation resistance load of the torsion
shaft 22, which 1s a predetermined load) or more from the
occupant acts on the spool 16 in the pull-out direction via the
webbing 18, the force limiter mechanism 20 1s operated and
the torsion shait 22 1s torsionally deformed. Therefore,
rotating of the one end 22A of the torsion shaft 22 in the
pull-out direction relative to the another end 22B 1s allowed,
and the torsion shaft 22 allows rotating of the spool 16 1n the
pull-out direction. In consequence, pulling out of the web-
bing 18 from the spool 16 1s allowed, and a load acting on
the occupant from the webbing 18 is restricted to the force
limiter load. In addition, kinetic energy of the occupant is
absorbed by the torsional deformation of the torsion shaft
22.

When the force limiter mechanism 20 1s operated, the
pinion 26 1s rotated in the pull-out direction integrally with
the spool 16, and the piston 42 1s moved to the upper side
thereof.

Here, the communicating hole 48 of the piston 42 com-
municates between the upper side and lower side of the
piston 42 (of the O-ring 46), and the base end portion 52A
of the sealing member 52 seals the lower side portion of the
communicating hole 48, restricting communication by the
communicating hole 48 between the upper side and lower
side of the piston 42 (of the O-ring 46).

As 1llustrated 1n FI1G. 8, when the pretensioner mechanism
32 1s operated, the gas from the gas generator 38 tlows
through 1n the communicating hole 48 and due thereto the
sealing member 52 1s pushed to the outer side 1n the diameter
direction of the piston 42. Thus, the distal end portion 52B
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of the sealing member 52 1s pressed against the inner
periphery face of the cylinder 36, and movement of the
sealing member 52 to the outer side in the diameter direction
of the piston 42 1s stopped. Further, when the piston 42 1s
moving to the lower side and a frictional force toward the
upper side acts on the distal end portion 52B of the sealing
member 52 between the distal end portion 52B of the sealing,
member 52 and the mnner periphery face of the cylinder 36,
movement of the sealing member 52 toward the upper side
relative to the piston 42 1s stopped by an upper side
periphery face of the lower side portion of the communi-
cating hole 48.

Therelfore, the sealing of the lower side portion of the
communicating hole 48 by the base end portion 52A of the
sealing member 52 1s maintained. Thus, an outflow of the
gas through the communicating hole 48 from the upper side
of the piston 42 (of the O-ring 46) to the lower side of the
piston 42 (ol the O-ring 46) 1s suppressed (prevented), and
a lowing 1n the pressure of the gas at the upper side of the
piston 42 (of the O-ring 46) 1s suppressed (prevented).
Accordingly, a large movement force of the piston 42 toward
the lower side can be produced, and a large rotatmg force 1n
the take-up direction can be produced at the pinion 26 and
the spool 16. Theretfore, a large take-up force of the webbing,
18 onto the spool 16 can be produced, and a restraining force
on the occupant from the webbing 18 can be eflectively
increased.

On the other hand, as illustrated 1n FIG. 9 to FIG. 11,
when the force limiter mechanism 20 1s operated, the piston
42 1s moved to the upper side 1n a state 1n which the moving
toward the upper side of the distal end portion 52B of the
sealing member 352 1s suppressed by a Irictional force
between the distal end portion 52B and the nner periphery
tace of the cylinder 36 due to the distal end portion 52B of
the sealing member 52 being pressed against the inner
periphery face of the cylinder 36. As a result, the base end
portion 32A 1s relatively moved to the accommodating
cavity 30 side, the sealing member 352 1s turned such that the
base end portion 52A 1s turned to the upper side relative to
the distal end portion 52B and to the piston 42 diameter
direction outer side. Moreover, movement of the sealing
member 52 toward the upper side 1s suppressed by the
frictional force between the inner periphery face of the
cylinder 36. Thus, as a result of the movement of the piston
42 toward the upper side, the sealing member 52 1s accom-
modated 1n the accommodating cavity 50 of the piston 42.

Due thereto, the sealing of the lower side portion of the
communicating hole 48 by the base end portion 52A of the
sealing member 52 i1s released and communication through
the communicating hole 48 between the upper side and
lower side of the plston 42 (of the O-ring 46) 1s allowed.
Therefore, gas remaining in the cylinder 36 at the upper side
of the piston 42 (of the O-ring 46) tlows from the upper side
ol the piston 42 (of the O-ring 46) to the lower side via the
communicating hole 48 and the gap between the piston 42
and the cylinder 36, and therefore the pressure of the gas 1s
lowered. Hence, the restriction by such gas on movement of
the piston 42 toward the upper side and the restriction on
rotating of the pinion 26 and the spool 16 1n the pull-out
direction can be suppressed, and an increase 1n the load
acting on the occupant from the webbing 18 due to such gas
can be suppressed.

In addition, when the force limiter mechanism 20 1s
operated and the sealing of the lower side portion of the
communicating hole 48 by the base end portion 52A of the
sealing member 352 1s released as described above, the base
end portion 52A of the sealing member 52 1s turned relative
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to the distal end portion 52B. Therelore, the sealing of the
lower side portion of the communicating hole 48 by the base
end portion 52A of the sealing member 52 can be released
cllectively, and the gas in the cylinder 36 at the upper side
of the piston 42 (of the O-ring 46) can be eflectively allowed
to flow from the upper side to the lower side of the piston 42
(of the O-ring 46).

Moreover, when the force limiter mechamsm 20 1s oper-
ated and the base end portion 52A of the sealing member 52
1s turned relative to the distal end portion 32B, a corner
portion 42 A of the piston 42, which 1s between the periphery
face of the lower side portion of the communicating hole 48
and a periphery face of the accommodating cavity 50, is
inserted (entered) nto the recess portion 54 which 1s
between the base end portion 52 A and distal end portion 52B
of the sealing member 52. Therefore, the base end portion
52A of the sealing member 52 can be turned relative to the
distal end portion 52B with ease, and the sealing of the lower
side portion of the communicating hole 48 by the base end
portion 52A of the sealing member 52 can be released with
ease.

After the force limiter mechamism 20 has been operated
and the base end portion 52A of the sealing member 52 has
been turned relative to the distal end portion 52B as
described above, the sealing member 32 1s accommodated 1n
the accommodating cavity 50 of the piston 42. Therefore, the
release of “the sealing of the lower side portion of the
communicating hole 48 by the base end portion 52A of the
sealing member 52” can be maintained, and the gas in the
cylinder 36 at the upper side of the piston 42 (of the O-ring
46) can be even more eflectively allowed to flow from the
upper side to the lower side of the piston 42 (of the O-ring
46).

Furthermore, when the force limiter mechanism 20 1s
operated and the sealing of the lower side portion of the
communicating hole 48 by the base end portion 52A of the
sealing member 52 is released, gas at a high temperature 1n
the cylinder 36 at the upper side of the piston 42 (of the
O-ring 46) passes, via the commumcating hole 48, the
sealing member 52. As a result, the sealing member 52 1s
fused by such gas. Consequently, the release of “the sealing
of the lower side portion of the communicating hole 48 by
the base end portion 32A of the sealing member 52” can be
maintained effectively, and the such gas can be even more
cllectively allowed to flow from the upper side to the lower
side of the piston 42 (of the O-ring 46).

As 1llustrated 1n FIG. 12, when the pretensioner mecha-
nism 32 1s operated, 1n a case 1n which *““a large rotating force
from the occupant in the pull-out direction acts on the spool
16 and the pinion 26 via the webbing 18, before the piston
42 1s moved to the lower side by the pressure of the gas 1n
the cylinder 36 at the upper side of the piston 42 (of the
O-ring 46), due thereto, a large movement force toward the
upper side acts on the piston 42, thereby the piston 42 cannot
move to the lower side”, the pressure of the gas increases
and the sealing member 52 1s compressed in the longitudinal
direction thereol against the inner periphery face of the
cylinder 36 by the pressure of the gas.

Consequently, the sealing of the lower side portion of the
communicating hole 48 by the base end portion 52A of the
sealing member 52 1s released, and the gas 1s allowed to flow
from the upper side to the lower side of the piston 42 (of the
O-ring 46) via the communicating hole 48 and the gap
between the piston 42 and the cylinder 36. Thus, the increase
in the pressure of the gas can be suppressed. Moreover,
because the gas at high temperature passes, via the commu-

nicating hole 48, the sealing member 52, and the sealing
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member 52 1s fused by such gas, the release of “the sealing
of the lower side portion of the communicating hole 48 by
the base end portion 52A of the sealing member 52 can be
maintained, and the increase 1n the pressure of the gas can
be suppressed effectively.

In the pretensioner mechanism 32, when the force limiter
mechanism 20 1s operated and rotating of the spool 16 1n the
pull-out direction 1s allowed as described above, the piston
42 1s moved to the upper side 1n the state 1n which the distal
end portion 52B of the sealing member 52 1s pressed against
and contacted the inner periphery face of the cylinder 36,
thus, the sealing of the lower side portion of the communi-
cating hole 48 by the base end portion 52A of the sealing
member 52 1s released. Therefore, the retainer such as
disclosed 1 JP-A No. 2003-252172 1s unnecessary in the
embodiment, a number of components can be reduced, the
pretensioner mechanism 32 can be assembled more easily,
and costs can be reduced.

Furthermore, even 1n a case in which, when the preten-
sioner mechanism 32 1s being assembled, the piston 42 and
the sealing member 52 are inserted into the cylinder 36 in a
state 1n which the sealing member 52 1s completely nserted
into the lower side portion of the communicating hole 48 of
the piston 42, in this case, when the pretensioner mechanism
32 is operated, the distal end portion 32B of the sealing
member 52 1s pressed against and contacted the inner
periphery face of the cylinder 36 by the pressure of the gas
from the gas generator 38. Hence, when the force limiter
mechanism 20 1s operated, the base end portion S2A 1s
turned relative to the distal end portion 52B by the frictional
force between the sealing member 52 and the inner periph-
ery face of the cylinder 36, and the sealing of the lower side
portion of the communicating hole 48 by the base end
portion 52A of the sealing member 52 1s released.

Therefore, unlike JP-A No. 2003-252172 in which the
retainer 1s provided, when the pretensioner mechanism 32 1s
being assembled, the piston 42 and sealing member 52 can
be 1nserted into the cylinder 36 1n a state 1n which the sealing,
member 52 1s completely inserted into the lower side portion
of the communicating hole 48 of the piston 42 and frictional
force between the sealing member 52 and the 1nner periph-
ery face of the cylinder 36 1s reduced or eliminated. There-
fore, the piston 42 and sealing member 52 can be nserted
into the cylinder 36 easily, the pretensioner mechanism 32
can be assembled even more easily, and costs can be reduced
even further.

Moreover, because the retainer such as disclosed 1n JP-A
No. 2003-2521772 can be unnecessary in the embodiment, a
diameter dimension of the piston 42 at the lower side of the
O-ring 46 (the side at which the pinion 26 1s disposed) can
be increased. Consequently, when the pretensioner mecha-
nism 32 1s operated, an amount of biting of the pinion 26 (the
pinion teeth 26 A) into the piston 42 (an amount of engage-
ment between the piston 42 and the pinion 26) can be
increased. Thus, the pinion 26 and the spool 16 can be
rotated effectively 1n the take-up direction by the movement
ol the piston 42 to the lower side, and a restraining force on
the occupant from the webbing 18 can be increased etlec-
tively.

In the present embodiment, the recess portion 54 1s
provided at the periphery face of the sealing member 52.
However, the sealing member 52 may be formed 1 a rod
shape (for example a cylindrical shape) without the recess
portion 54 being provided at the periphery face of the sealing,
member 52. In this case, a chamier portion may be formed
at the corner portion 42A of the piston 42 between the
periphery face of the lower side portion of the communi-
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cating hole 48 and the periphery face of the accommodating
cavity 50. Due thereto, when the force limiter mechanism 20
1s operated and the base end portion 52A of the sealing
member 52 1s turned relative to the distal end portion 52B,
the sealing member 52 can be turned easily over the cham-
tered portion of the corner portion 42A, and the sealing of
the lower side portion of the communicating hole 48 by the
base end portion 52A of the sealing member 52 can be
released with ease.

In the present embodiment, the material of the piston 42
1s a soit resin. However, a material of the whole or a portion
of the piston 42 may be a metal.

For example, mn a first modified example illustrated 1n
FIG. 13, the whole of the piston 42 1s fabricated of metal.
The fixing slot (groove) 44, the communicating hole 48 and
the accommodating cavity (hole) 50 are formed at an upper
portion of the piston 42. A portion of the piston 42 at the
lower side relative to the upper portion 1s formed as a rack
portion 42B. Rack teeth 42C are plurally formed at the rack
portion 42B along the axial direction of the piston 42. The
rack teeth 42C have, for example, 1sosceles triangle shapes
in cross section. The pinion teeth 26 A of the pinion 26 have
shapes that correspond with the rack teeth 42C of the piston
42 (for example, 1sosceles triangle shapes in cross section),
and the rack teeth 42C of the piston 42 can be meshed
(engaged) with the pinion teeth 26 A of the pinion 26.

As a further example, in a second modified example
illustrated 1n FIG. 14, the upper portion of the piston 42 1s
a metal portion 42D. The metal portion 42D 1s fabricated of
metal, and the fixing slot (groove) 44, the communicating
hole 48 and the accommodating cavity (hole) 50 are formed
therein. A portion of the piston 42 at the lower side relative
to the metal portion 42D 1s a soit portion 42E. Similarly to
the embodiment described above, the soit portion 42E 1s
tabricated of a soft resin in a circular rod shape. The pinion
teeth 26A of the pmion 26 can easily bite into (to be
particular, pierce) the soit portion 42E, and the piston 42 can
be deformed to curve 1n a direction perpendicular to the axis
thereof.

What 1s claimed 1s:

1. A webbing take-up device comprising:

a webbing that can be applied to an occupant of a vehicle;

a take-up member onto which the webbing 1s taken up, by
the take-up member being rotated in a take-up direc-
tion, the take-up member being rotated i a pull-out
direction by the webbing being pulled out;

a moving member in which a communicating hole 1s
provided, the communicating hole commumicating
between one side and another side of the moving
member, and the take-up member being rotated 1n the
take-up direction by the moving member moving
toward the one side;

a restricting member that 1s provided at the communicat-
ing hole and restricts communication through the com-
municating hole;

an accommodating member in which the moving member
1s accommodated, the moving member being moved to
the one side by gas being supplied to the accommo-
dating member at another side of the moving member;
and

a force limiter mechanism that allows rotating of the
take-up member in the pull-out direction when a load
from the occupant that 1s at least a predetermined load
or more acts on the take-up member via the webbing,

wherein, when the force limiter mechanism allows rotat-
ing of the take-up member 1n the pull-out direction, the
moving member moves to the another side due to
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rotating of the take-up member 1n the pull-out direction
in a state 1n which the restricting member 1s 1n contact
with the accommodating member, and the restricting
member allows communication through the communi-
cating hole, and

wherein, by the moving member being moved to the
another side in the state 1n which the restricting mem-
ber 1s 1n contact with the accommodating member, the
restricting member 1s caused to be turned and allows
communication through the communicating hole.

2. The webbing take-up device of claim 1, wherein the
restricting member 1s compressed between the accommo-
dating member and the moving member by pressure of the
gas at the another side of the moving member, whereby
allowance of communication through the communicating
hole 1s enabled.

3. The webbing take-up device of claim 1, wherein the
moving member includes a recess, and the restricting mem-
ber 1s caused to be turned from the communicating hole nto
the recess of the moving member to allow commumnication
through the communicating hole.

4. The webbing take-up device of claim 1, wherein
friction forces directly between the restricting member and
the accommodation member cause the restricting member to
turn.

5. A webbing take-up device comprising:

a webbing that can be applied to an occupant of a vehicle;

a take-up member onto which the webbing 1s taken up, by
the take-up member being rotated 1n a take-up direc-
tion, the take-up member being rotated i a pull-out
direction by the webbing being pulled out;

a moving member in which a communicating hole 1s
provided, the communicating hole commumicating
between one side and another side of the moving
member, and the take-up member being rotated 1n the
take-up direction by the moving member moving
toward the one side;

a restricting member that 1s provided at the communicat-
ing hole and restricts communication through the com-
municating hole;
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an accommodating member in which the moving member

1s accommodated, the moving member being moved to
the one side by gas being supplied to the accommo-
dating member at another side of the moving member;
and

a force limiter mechanism that allows rotating of the

take-up member in the pull-out direction when a load
from the occupant that 1s at least a predetermined load

or more acts on the take-up member via the webbing,

wherein, when the force limiter mechanism allows rotat-

ing of the take-up member in the pull-out direction, the
moving member moves to the another side due to
rotating of the take-up member 1n the pull-out direction
in a state in which the restricting member 1s 1n contact
with the accommodating member, and the restricting
member allows communication through the communi-
cating hole,

wherein: the communicating hole 1s opened at: a supply-

side of the moving member, at which the gas 1s sup-
plied, and a facing side of the moving member, at
which the moving member faces an mner face of the
accommodating member 1n a state 1n which the moving
member 1s accommodated 1n the accommodating mem-
ber; and the restricting member 1s able to be 1n contact
with the mnner face of the accommodating member at
the facing-side,

wherein an accommodating portion 1s formed at the

moving member at the facing side, the accommodating
portion communicating through the communicating
hole and enabling to accommodate the restricting mem-
ber, and

wherein, by the moving member being moved to the

another side in the state in which the restricting mem-
ber 1s 1n contact with the inner face of the accommo-
dating member, the restricting member 1s caused to be
turned and relatively moved to the accommodating
portion side, whereby allows communication through
the communicating hole.
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